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NOVELTY - Elements chosen from group of phosphorus arsenic or 
antimony is included in the channel formation area of N-TFT. Similarly 
elements chosen from group of boron, indium or gallium are included in 
channel formation area of P-TFT. Density of element in channel 
formation area of N-TFT and P-TFT is reduced so that boundary surface 
of channel formation area contacts with gate insulating film. DETAILED 
DESCRIPTION - Bottom gate TFTs are formed on the insulated surface of a 
substrate. 

USE - TFT used in electro-optical apparatus, semiconductor circuit 
and electronic machine. 

ADVANTAGE - The threshold voltage of TFT is effectively controlled. 

DESCRIPTION OF DRAWING - The figure shows the production process of 
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x\ 

ffifSNT F T'Xtf P T F T^f + ^^MaatlC^lt 
StWIB5c*«)»*tt, mfc* k^*** 

UN** 2] ffMi^^t, miai 5*^bastf*t 

[W** 3 ] If** 1 fcl*3^T , WIH 1 5 gl&tF 138 
l5g4ga*feiS^*<Z)*ffia£»£:i3^T IX 10 17 — 1X10 

[w**4] »#«iic*5^t, mia^-^*^»*«* 

[ft** 5] fi**i^£>^T\ miE^^r*yu«?««* 
' * II « tt ^ -V * /^J«fiR«*>*S eH "ft*** -f 5 tti«7G 

ffiE*a7C*^ii«W: 1X10 14 ~ 5X10 17 atoms/cm 3 T- 

.. [1***6 ] »»affi*r*-rs«4R±K:»rit**tfc*» 
co^hA^V hlT F T ^«)Slc^^*#gtt^^S! 

m^MS^^t^NTFTi:^^«^^L 
#Jffi« B l^S3KJB<7>«fc: PTFTi feS«**>*fc» L 

xa£, 

[1***7] !6»*BB«r*-rs»«J:fc»«*nfc1Mk 
CO/^h^y-r hlT F T$r«J*iCg^^gS^M 

mia^ a e B «^^^^mtCN T FT ft Lt 1 

5lfe56>b»tfixfc5c*«ri»J0-r«xai:, 



(2) 1-8 7 7 3 1 

2 

mria*Jwrs*K«>*«cp t f t ^ 45««i^tt i 
3«d*ba«nfc5c**»ai-rsxai:, 

[1***8] ji6*»ffi*^ss«±{c^$nfettift 

cotfb^^J hlTFT^M(;t^S#Sf^» 

5 83&ib»«n*i7c**:«Jii'r5xa^, 

S1llS)gB^tt^*«0« {C P T F T £ ft5««lC# tr 1 

^ 3 feai w: n*i7n* *r«iani-r i xa £ , 

{C^J-LTl 5«*»b»«Jxfc5c*«:aiR«^»A'*-«X 

a^> 

fclffllBl 5 8!3ltfl 3»|35»b»tfixfc5£*S:Stt«S-fr 

[it** 9] »**8{c*5^r, miajB2«>iojR4aaB: 

[»**i oi j*#*8fc*3v^t\ tmiBjB2TOaDjR*aa 
» 550-650 ^<nt§ L &mmx~ftfrtizzt/&¥}&k-rz> 

[f***i 1] l***8fc:*5^TC\ miS»jK7n*^U 
T, Ni, Co, Fe, Pd, Pt, Cu, A u > G 

[1***1 2] f***6 7^f***8lc*3^T, fflfEl 

[!***! 3] tt**6 71Sf***8fcL*3^T* WIB1 

5iMl 3«*»biltfJxfc5c*Wt ixio 12 - ixio 17 
atoms/era 2 <D K-XiT'jfelJ0$n5c^*:#»^t5* 

5^ [1***1 5] lf**6^^l***8(C*5^r, fitjfsi 
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[0 0 0 1 ] 

Oi^h7^^ (TFT) OfdtHBtS. 

[0 0 0 2 ] *W»» I t a fc*5if^r*aj#K«i:W: /<? 

[0 0 0 3 ] 

«ft Lfc*»ft*jBr-»JI h 7 > ^ (£tT\ TFT 
£fB&fB^£) SrMt5S«^f^iXtP5o TFTIi 

[0004] a— StK±fcW*+^«t>^*tt'e*dt* 

/ur-v 1 : vth) 5^^— 
[0 0 0 5] L#iMI«ffi£tt, ^rWTFT^f t^yu 

•hs t7»*>5 T F T^y«*l:9) ») 
[0 0 0 6 ] K7)L#i>Maj:S^^«SSI:J;o 

[000-7] ^a*tt*ftSH0>tt*, LStMitttffi** 40 
[0 0 0 8 ] 

LTgttUcffl^STFT (l^^^iWy^yny 
TFT) T'liNTFTMPTF T*lCL^^fS£^ 
^#{^;*:£<fr£ (NTFTTM-6 V, PTFTT*-5 

— 7V) zkhhQ* «afrT«*]*IHJBi:fcoT^5. ^ 
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[0 0 0 9 ] 

[0010] K-mffl^5^*6*i: LTISl 

3&7L9&T-&6B (tfnV) , Ga (#y*A) % In 
WV^^) ^15i^t^5P , As 

[0 0 1 1 1 h hlT FT (ft* 

[0012] 

hSlTFT*r«*«C*tP*»*S|«-C*>o 
T\ fflEUfcO^Uy-f hlTFTOH, NTFT 
<D f ^ * ffi mz.it 1 5 m t » 51 iitt 7U 3§ « H 

mrtfiNTF TMPT FT^^^^/Uj^^t^^c^iCjoi^ 

[0013] «lW»Wtf>*flttt, *fi»*ffi«r*-r 

6StS±i-MSixfc«»(7)# h ^y>r hiTFT^ri 

l:NTFTiWf«wraiTl 5«j5»fc»l»Ljfc: 
7C*«r**D-r*xai:, ME«ittS*«0«lcPTF 

[0014] &tL. i&<Dmm<z>mmL ^m^m^^-r 

Sg*±^J*£ixfc«»^# hAy-f f>MTFT£r« 
*Mf$rr&JJ&t. l»E***l»Ro«t NT F T 
(WIB*4l«**o«lcPTFTi:ft««[««c» 
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[0015] £fc, I6»*ffi**"r 

n 3«3&*battnfc5c**r*an-raxai:, 

1 5 b i li'ii t % f ^1^^ A 1 5 Ig ^ , m 

X*££, fc*:W« 
[0 0 16] ±|B*fil£^bftS*JWgW^ov^, £AT 

[00,1 7 ] 

iTFT). £ P T F T (Pft^/HTFT) £ £r*Bffi 
^(ClS^WtCMOSiS&^^tS^J^to 

[ooi8] £-r\ ^^ssi oiicsftisir 

10 4 trf^t5 a ***«t?W:y^ h«« 10 3,1 
04^ IT 200—400 nnM<DT/U * J*^& 

[0 0 19] hlil 0 3, 10 A^M^BW. 

^r*i»t:LT«Ltt^)ii«{bll 0 5, 1 0 61: 

#^-rs^at^ iiWio5, io6»«^n 
*^tasicBi5 5*icy>r ht«i o 3, 104^ 

[0020] ^eir, -^co_b{cy -r h*6»JR 1-07*1 

00-200 nmi7)f§l^t5o h*6SJRl 07^1 

105, 1 0 6 ty^r H6»«fl)-»i traiBts. 

[0 0 2 1 ] #EAff£XJK 1 0 8 £l0— 150run 

(03: L< telO— 75nm, $ P, L < ttl5 — 45nra) <Z> 

-T («*.tfSi x Gei- X (0<X<1) TvT^ixS 

v-y ■ Aft-fr4*) Srffl^sr^m 

[0 0 2 2 U5UB1 (A) OJyt^^#ibix^ib> 



(4) ^Si^l 1 -8 7 7 3 1 

e 

mtt&n^s #m&«s*jbii 0 8 ^g^-t^o v—v 

U— if—£ Lttt, K r F, A r F , X e C 1 *r*jRi: 
[0 0 2 3 ] is— *£H»<DiSft*:#o3ft3fe 

i0 [0 0 2 4 ] *3£160IJT?WU i^Ml^tltx^r^ 

IRi 0 8 co^ffi^r^ H H B >ft:-rSo c<t>b#, if— *<7>;* 

3&tt30Hz, U — if— Ji^/U^r — ii: 300—3 15m J/cra 2 £-f 
3 Q (II (B) ) 

[0025] cpbrmi (b) Attest 

7 Til 1 1 0 £50—200 nm L< 100—150 

run) 5. 
20 [0 0 2 6 ] ^UT, £~f\ PTFTt/^»^' 

^ h-^-x^ i i itf l, -f^ySA 
(Jt*$MB*U) ^J: 9 y'vS:*Jni-5. :^ft^ 

F^igfaH^ffSci i 2«^ti6o y 
tifc7c*srflaDtttai\ (Hi (c) ) 

[0 0 2 7 ] JOSMlBEttt 5-80keV (ft^Wfcl 

{210— 30keV ) F-Xf |j: IX 10 12 - IX 10 

17 atoms/cm 2 (£f£b<te: 1X10 13 — 1 X 10 16 atoms/cm 
JO 2 ) £-rti\$&^. *3MS0!lT?ttU Jnia«BE«r30keV £ 
U, K— X*4: 5xio 13 atoms/cin 2 £-f~5 0 

100 2 8] ft*, X*W"3Hfc«fc^fc#afrT:J8}&» 

BU Bfa<Ob*i^««ffiSr»5^tt^n««to y 
[0 0 2 9] ^<7)P#, JBAI&giRjRi o 9tt#fltfcf*^ 
5o 

[0 0 3 0 ] L^Lft^b, **t«ttt«a©/<y7 
tti*Ri 0 ^-vttAWcfttf sa«Sr»#J-t-5 
'^7rl i i oWStSOT, SfittS*fiti o 9 
50 [0 0 3 1 ] ^fc, ^tvftAC J: ^^^ix^^ B B B ^ 
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[0 0 3 2] )^±Of tt N T F T *i 1 5 

afcCNTFT^/^i^^LTl/^ h^** 1 1 

3&mm-fZ Q tit, &l;mi-PTFT£ft£^iMclc 

AW^^n^T-fc^ (ii (d) ) 

[0 0 3 3] 11 (D) telfcliiaDPTFTi: 
t 1 .5 ^7C^^»Xg^ ^ /< 

[0 0 3 4 ] J^±C0^FM^^DX^^^TLfcb, '< y 
7rmi 1 0, h^*^ 1 1 3&[&3rLfcL^, 

^--v^U: £ 9 115,116 ^ 

§ i } ^ * - i? <d tmm t mm u 7t # * o s^ft; *?t 

5* (Hi (E) ) 

[0 0 3 5] y>f h«Sl 0 3, 1 0 4^7^ 

£ L/cMffi^7t£rfT 9 CirT-Uv^ h-77^117, 1 

(ft^ift^i3:y>\ at at) >»ir ixio 17 — 5x10 

18 atoms/cm 3 S«^ffi»«^#E«l«« 119-122*: 
Mt5o ' (B2 (A) ) 
[0 0 3 6] l/^h7^^117, «70 

3rLfc^, ^w-^y/u^ h-^^^ 1 2 

3, 12 4eMt5 6 PTFTli^lCgo 
TL^ a tit, StfNS*tt*+5^»*7G*S:l2 
2 (A) GDB$J; «9 *>S?I& ( 1X10 19 — lX 10 20 atoras/ 
cm 3 S*) CSJDLtNTFT^y-^8l 2 5, K 

'i/^y««i2 6ir^t5 a 

[0 0 3 7 ] ^/c, C OP#, 127, 128 X'^^tlZ 
DD« (Light Doped Drain ) ^Ltiit6o £ «b 

fci 2 9^$ixS«*tt^ + ^/u?gfiS;««6i:ftS 0 40 

(82 (B) ) 

[0 0 3 8]»l:, U^h^^n 2 3, 1 2 4» 
3rLfc&, ^tliNTFTSr^CH5ai-ir^ 

K^M30, 13lWSt5o 

[0 0 3 9] tU, Pfi*tt#^S***ftS*' (ft* 
WKtt#n>\ ^fy -YVv^A) £ 1X10 19 ~ 1 

X I0 20 atoras/cm 3 a*^»« ft 5«HC*JD U PTF 
T(Dy^««13 2 t H>^fy^i3 3^jSf 
So l 3 4T**ii6WWt*/HS*IWi 

ftfi. (B2 .(C) ) 50 
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[0 04 0] W:, l/^K^^l 30, 13 1^ 
£*T?o (02 (D) ) 

[0 0 4 1 ] ix-if-r~-/i^#*T L£:<b, JlFfltea 
il35^ 300—500 nm(^/?^{C^^-t-6o JiRBffeilkJe 

i3 5imsm mas**. w«n4»as«x«t* 
[0042] fir, *:<D±.\z.&m : mmx-tez>><~-xm 

il 3 6, 1 3 7&t/N*i§ Kl/Yy««l 3 8&m& 

t\h,tffi^. ^J?tt 100—300 nm£--r*ttffil\, (gj 2 
(E) ) 

[0 0 4 3] fflC, ±ftl^Lt***iat, 350 

J:,oTH2 (E) i;i«+*ft*aaocMOS(S»a**/» 

[0 0 4 4 ] ££3feft li -9 s — »*ft'-CjBi« 
*JR«:SttJii:-r5i:NTFT^vthtt^ , 7^ttl-^, P 
TFTff)Vthf^^t^i(:v'7 h IT Lt 5o £^5 
jfti, ^ftfijfliNTFT^iri 5*d»baS«nfc 
tc^I (Vthlr^-rt^illc^7 K*ta#*«r»o) £ 
P T F T IC» LT 1 3 Sd» bitfiltS* (V 

[0 0 4 5] ^co^^-^rgj l 3(C^"To H 1 3 ic£>^ 
r, 1 30 UiLt^tlElriSiL/i^I^ 

WNT F TCOId-Vg 4#t£2r^U 1 3 0 2I4*K 
»fl<ONTFT(DId-Vg ftM^LTV^. 13 
0 3ttL*^llES:RaSL^»^ <«£*<0*>g*) O 
PTFTO>Id-Vg *M4S:^U 1 3 0 4li*l«S(7)P 
TFT(7)Id-Vg SM/7lt^5. 

[0 0 4 6] ft*5, idirtt KW ^M^l, v g £li 

Kmff «:*-*-. ^o«4id-vg»ttttTFT^«ft 

5<0-Ctt«BftRWl4«llS-#-5. 
[0 0 4 7 ] Hi 3t£Kba>ft«lC, tt*l 3 0 lt/T 
Sn5»:^7^IHaC*:* < ^ h LTl s fcNT FTO 
Id-Vg Wtt^, 1 3 0 2^**nS«lC*JB«WteJ;o 
r^*^/h*ftL*^fflttEEicH«*nS. PT 

FTt ^^(c^fMoft ^ ft ^mm.EEi>mm * 

[oo4 8] 4^1, *B«w-ettL*^«tmffi 
:K*ntft^ptf t oid-vg 4#te 

-5C^^r-#S 0 ^^a^CMO S 0S§^M L/cB$ 
[0 0 4 9] MaKSrSlffltSC^TNT 
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FT©L#tMK«flE«r 0.5-2.5 V (jJ*L<tt 0.5- 
1.5 V) , PTFTW^^ISEH 5— 2.5V (» 

* l< 13-0.5 — i.5v) \zjnw-f-&~t&'simT?i>&. 

NT F T&VP T F T#|: L# 
2r5VJ£Xf*] (#*L<«t3*V flirt, *fe^#*b<W:i 

[0050] L^^ME^isn:^r*NT 

FTirPTFT^O^y KJII (N T F T CO Vth (V 
th,n) £PTFT<7>Vth ( Vth, p) CO^ : Vth, n- Vt 
h,p) £/h£<T-£6 (l-3V£lrt, jfiL<«t2V 
£*l*3) tOT*, «FfN«JE(7>/hSv^CMOSia»*:*a-C# 

NTFTIiLDD«i^&5^PTFTI4LDDijfi^ 

[0 0 5 2] Bp?b, ^^^fM^tl^S^^^I 
■*i»|T-^CMO S [H]S§£#iJtc ^otlS ITI/V^ 

a*, NTFTi^ir i 5«7c*fc»(niu ptfti: 

^fttl 3S?uf ^Qt^^^pMli, NTFTX 
P T F T<D£ib h**-*to*»tttofrT*mtitZtl& 

[0053] ft^K-riii^prft 

[0054] *?**/i'izv£\,*«imEE&mW'rz>'£Lib<D 

[0 0 5 5] TSft^/^M^ns 

r Clefts <dt\ m^t2^ r ^/u<D^Mi^mm\^x^ 
[0056] t<Dtznt>, ^**frj&j$mmzi&\ t ^xmi& 

XIO 17 - lX10 20 atoms/cm 3 T-#«-r^^, ^hlfe* 

tt#ll/3£*T Cft*WfcW: 1X10 16 - 5Xi0 18 atoms/cin 
3 ) iftot^, 
[0 0 5 7 ] fcKU ^ir^^W^fcdSttSJift 
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[0 0 5 8] «ff^«< fcixK^-f h&JKK£<7> 

~70nroggT-&*U;£l/5 fllT\ 70-100 taMA^htM 

»<D»**E<DJKW364a*tfc:< < ftori/2 flLTlc{£M 
[0 0 5 9 ] Jiftt^lRftStt^K'oHflsriY^v 

[0 0 6 0] r o*t LT3F«*Mt*A«itfc*« 
~*imxhK), lo/iSi^f yr-fSrttSTFT*^ 

[0061] NTFTC1 5jR«»feaitf*lfc5c* 

^r^D"T6 liNTF T^^f^rt y TT*&6 

4 (tt»«r*»Klft) <0fp]_biCOfcfl*5 0 ^CPTFT 

n*3^r i 3«)&»ba«nfc5n*«rifcinj-*-s ^ptft 
try ^-f wtfpii-ra. 

[0 0 6 2 ] **5, ^ tf y x -f teld-Vg 4#tt"*>jHs£-cf» 

[0 0 6 3] #I«S«:|l«l^NTFT (^-^/t- 

K— 7t£:m&) T?tt*try x-r ^40-60 

cm 2 AsT-& 6 *jp^0j6O^^(C J: o T70-250cm 2 A 
s (ft*«fcWc 120— 150cm 2 As ) it« T-ft Jif 
5o P T F T tli^e f y f ^ ^30- 50cm 2 / 

VsXh 6 , K <0#J*fc: J: o T 60- 150cra 2 /Vs 

tt80— 100cm 2 As ) latliSriRlltS. 
[0 0 6 4 ] «t«2] ***«Ttt**«r|C»ir^ 

[0 0 6 5] 13 (A) (CjSlNT, 3 o'liStf^S 
4R, 3 0 2ttTiftJR, 3 0 3, 3 0 4tt^y^/i/RT»ft 
H««, 3 0 5 tt«MbS*«±^»^g{t3S*« 

frRttfc«*«t?fc5y>r hlftlKAI. 3 o 6^^ H a Q ^S 
Lfcigf9T-*>6 0 (0 3 (A) ) 

[0 0 6 6] ^C, ^77713 0 7, l/^ h^^^ 
3 0 8S:Rlt, -< t>iiAS(Cj: 19 y V5E*«:SSiD-#- 
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*««3 o 9##j***u ms (b) (nytmtmbti 

[006 7]ftl:, Y-?7s $ 3 0 8 Srl»*Ufc 

ft, OSrJgjSU Jfett^oxo 

. 5 Lt#py«t*«3 1 1 13 (C) <D 

[006 8]ftl:, /^7rl3 0 7, l^i/^hv^^ 
3 1 0£ri&irL*:m, EI 3 (D) v-^ u- 

[0 0 6 9] C<7>XaiC£ 9#HbRS«jR3 0 6tt&A 

[0 0 7 0 ] IT, Mtt3a*OI3 1 2*rft#tfc><* 
--y^LTfgttg3 1 3, 3 14^^5. »OI 
SfcMlrt»Ji 12 (E) 

CMOS@»S:fl3»-rsr:fc^"C#5. 

[0 0 7 1 ] UOKti3] *3S*0Jrtt#ft«S*flS*> 

^ [0 0 7 2] £i\ 14 (A) IdrJol^T, 4 0 11^7 
^SJS, 4 0 2 liTtg, 4 0 3, 4 0 4liNl*«tt 
<7>#y rrVjRT-ttSy-f h««, 4 0 5 14^ h« 

il, 4O6« B H 0 f^it^5 o ^ hSSttXX 

So 

[0 0 7 3] **JK«Tf 9Nb*%XK4 0 6 £>Jb<£ 

407 ^t5o ~ y/u^^r® 407 (Dmm^mn 

i) ^IB«Six*:S*«:*Jffl-#-n«*if^ (0 4 

(A) ) 

[0 0 7 4] **3, MjgTC*^ LTfi^^^/UJeJl^^ 
fc, 3/s>h (Co) , £fc (Fe) . ^7v>^ (P 
d) , 6^ (P t ) , m (C u) , A (Au ) , 
^?7J* (Ge) , » (Pb) ^ffil^^^^io 

[0075] ^7t, Jbia^«^tt«JKS*fl>«araxa*: 

[0 0 7 6 ] tfcK, ttlK7C*OjSJ!JDXS^jftTb^:fe, 

&®&ltlLtem&&W&*lZ$>\,^X 500-700 *c (ft* 
WMI* 550—650 < C) CO^ST- 4— 24^PflCO^JD^^^ 

OJDSlftLSSrtT^, @iib&mm]&4 0 8£*#5 0 (04 
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(B) ) 

[0 0 7 7 ] /^iy7rii4 09, h^;*^ 

4 10SrRtt, NTFT^^SWWCl 5Kj5^I 

ate £ 0 y >**««4 i i^rtsiis. (H4 

(C) ) 

[0 0 7 81 ftl:, 4 1 0£rl&3rL*: 

B^l/^h^^4 124fjSL, 1 3^fel 

#B^t«*4 13«r»at«. C^)iaoftttl4* 
Jfc«l^ffi*.tfAv\ (H4 (D) ) 
[0 0 7 9] fell, /<^7ri4 0 9, U->>^ 
4 12^1, /^- = >^J:!?iSttl4 14, 4 

T^J«»*W»oy^--^oig«, jeJH4o>3cl9.(fiSa> 

SttflstrfTS. (H4 (E) ) 
[0 0 8 0 ] fc*5, #*ffi#jTttJgAi4S*JR4 0 8 5: 

i^-*-*^BRIt*tfofc«(c«ttfc*xurgttJBfc 

[ 0 0 8 1 ] ^Lt, «0>XSl4SBfc« 1 fc 19 
2 (E) fc*Lfc«&«aoCMO'SEI**ri^*-r«C 

[0082] mmm4'] ^mmmxn. mmmstm 
j<9 [oo83] £-r , 0 s (a) tc&^T, 501 vxx? 

■:*X4R* 5 0 2teTifeM, 5 0 3, 5 0 4l^nAgt' 
4 6^ h*«, 5 0 514^ hffim 5 0 614^1 

[0 0 8 4 ] Mfilll5 0 6Oj:[: 

**<OB!a«r*r-*-S-r^^lfe»«5 0 7*rRtf\ ^0_h 
3&^ = y^/^tl 5 0 8 Sr^fittS. EP*>, 
£*TJB5 0 8liv^^ftil5 0 7\zm^hiXtLmuM 

i^^ro^, ^ B B fi«5 0 6 ^t5i«i: 

40 frSo ^>^^*feSJS5 0 7 t LTteil^SO— 200 

nroORffcSXJR&ffl^S^fi^ (0 5 (A) ) 
[0 0 8 5] ttJSC7C*OSS3lDXa^»TU^:b, 

450 °civ%mum<D7kmm^<D&, ?km 

#S^^fcli^*#S^*{C^o^r 500-700 t (ft* 
Wtltt 550—650 °C) (D^^T* 4-24B#rflc7>^D^^^$: 
^JDx.T^ B B B «^^^5 0 6(7>teS{fcS:fT3. *SS16«-C 

[0 0 8 6 ] r.(7>P#, ^ B B B ®^^^5 0 6o^ B B B >ft;^ = 
50 ffiSfcffjtcjgfrU S«5 0 i^iSIl:Mltliff¥fif 
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(^j^tjc Lfc^a s B®St 5 11,51 2tmf£$tiz a m 

5 (B) ) 

[0 0 8 7] b^^^If^Sl 1, 512 

^P^^T-t^ So «**««5H, 512 

[0088] - o i^xm^m^m mm&mm s i 
LTi 5mt>hm&titz.7tm (*iiwr*i^g) <t>« 

^DlSI:fTi/\ ft*§f««5l4S:Mt5o (0 5 
(C) ) 

[0 0 8'9J»|C, l/^h^^5 13«rd*LTS 
(ci 3Jfid»baStfixfc7c* (**J6«ycwt0^i?A) 

S*t«o (H5 (D) ) 

[0090] *sg*«^tt*as*^sfeboxa«c*jffl l 

rlilTMf^, riiia 9 xaojBftfkfeHSi: 

,[0091] c5L.Tgi5 (d) o*t»3a*»bnfc-b, 

5 18 *Mt5, ffittS 5 17, 518 &Mf£-r& 
[0 0 9 2 ] ^r^-v 9 s — 3fe*:fl8*t-r« - t 

(cj: ^ gftts 5 1 7 5 1 8^s<tfc^2i-vaA^oja 

t<Z)lS^||S^l|^tll 0 2 (E) tC^ 

[0 0 9 3] 5] *j6*WCttc, ^Ifetf'J 3 (C£> 

* *-TSfc«>«>xa«rfl3*.fc»-fr(OflfiJ«r^t-. ftttWKtt 
^^tc^ (-s/^/u) coy ^ y y^ic 1 5 K^&3t£ 

tittmz y ^ywi&zmm-fZo 1 

5 ss*» taring* * ltwu p (y» , n (i 
ss) - a s (at*) , sb (rvf^v) , b i (e^ 

[0 0 9 4] £i\ **W3 0IilcaorB4 (D) 

1 2*rl»*Lfc*, «rfcfc*»<7>B!q 5 
U^h-7^^6 0ieMt5 a C^JSnSBJS, ftfc 

[0 0 9 5] u-v?;* K^noi^rv^^t 

r y vossj&DxasrtTpo nojsjDxawt>f ^vkAffi 
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£20W, ;&Di$^ffi£r 5-30keV (ft^ftMtt lOkeV ) \Z 
KSU y>OK-Xili ixio 13 atoms/cm 2 J^± (»' 
£L<te 5X10 13 - 5X10 15 atoms/cm 2 )'ftZ>o 

[0096] aara-rs y ^^iffi^g^i: irn j^Att 

1^4 0 8^M lXl0 19 atoros/cra 3 <Z>— y £vUfl*-£ 
£;ft,5£>T-, -e<7)^fc}3 lX10 20 atoms/cm 3 a^COy 

[0 0 9 7] -5 IT, *S B 1ii43£*JR4 0 8 CD-3BtCl3: 

y ^jsaisnfcffl* w y ^ib*) 602-6 

0 4»i$tl5 6 (16 (A) ) 
[0 0 9 8 ] l^^Fv^noi^liLfc 

0 e i^insny^ni^Hi^^n^icyy^ y 

>^«*6 0 2-6 0 4 [Cli^T^< 0 (H6 
(B) ) 

itf [0 0 9 9 ] COjDHRftiartt^Stt#H«, 

tt 400-700 t (»4 U< «: 550-650 t) £ U AS 
«PH«:2^PflJBlJi (#£L<i34-l 2fl#Rfl) 

650 X:£XT\Z-fZ> - t *sa* Ll\ 
[0100] tCNTFT^^iy^Uy^ 

^ y v^®*6 0 efctttf^tfa^snr^sa*, ± 
E:7 r — * * 7* xi— /L' (cj:o T7H4fc^tt0affi<D@ 

[0101] :5ir^^yy^««6 0 2-6 0 4 

y >^m^e 0 2-6 0 4 2fct^*WaE»tti«li*t 

[0102] y^^y ^^«ia«rfToT»bnfcSftJB 

6 0 7, 6 0 8 t{C#at5-s/^UlSli 5X10 17 at 
oms/cra 3 ^TJC^TffiiSSnTl^Sr ^i«S IMS (® 

ixTl^ Q ) 

[0 10 3] attr-tt«fciiTffi(Z)W«r- 5Xl0 17 atoms/ 
cm 3 i^T^r L)i^J^LTi/ N ^i N z)\ HBR^tt^fe < ^ 
5<? lX10 14 atoms/cm 3 "^(ClttSJ* IT t ^ t %X.T 
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l^o &*5. H»M*CW:=.s/^^»*^ 5Xl0 17 atoms/ 
cm 3 J^Tt^MTFTiBttl^S^^i/il^^Wj 

[o i 0 4] ^x±(om\zi,xme (o «c«-r«t»*» 

S{-tt*.«. 0 2 (E) O«*«iaoCM0SlHl!KS:^ 
[0105] *A5. **J6OTttJ5«W3 0»-&tfW-Ctt 

[0106] *SMjr-iiyyott¥S^ir 
SO , y >«r^tp^»JR*-oy y ^ y 

[0 10 7] i^5T\ *St*«-ettNTFTift5« . *0 

[oio8] La>u y^yy^ 
«6 0 2-6 o 4{c^D^nfcy ismm-z&fy? y >- 
^«*6 o 5\z.mn£tifz y v^Sictt^r i^Tj^Jit> 

-6 0 4(7>^at^{cS5^ 0 *:<DtLZ>, fAmt£<?y# 

[0109] *isis^jo«{c:y yiasy^ y 

>^£rff 54§-g\ NTFTi;/^W:ttt6i5^ 

[0110] UHkfflie) ***«-cwt, settMi fc"«t 

*45«itoa!^^#iT.FTtfP«t5»^wWS:^ 
f 0 R*t£«:0 7*:JBt^,» 

loin] *f, sjswioiaiwttotHi (d> 

ott»Sr»5. tit, gttJBi 15,11 6(Dit:f 40 
-V^/u;* h ^ a*— 7 0 1, 7 0 2 ?:Mt5 8 ^-^r^yu 
^ h y/*— 7 0 1, 7 0 2 £ Lt 13, 30—150 nra<£>i?£ 

(H7 (A) ) 

[0 112] NH*«ttfc#+a*sAtt3*« 

(£AT, NM»«JR£B&12-r5> 7 0 3»iL, 
.' . JbfcAJH*J«7 0 4&J&m-rz 0 NB9tR7 0 3Ctt 

f)il5 0 Mii^ 7 0 4 lillWJ 1 l^^^t y- 
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(07 (B) ) . 
[0113] NIMJB7 0 3 t&mWf& 7 0 4 

[0 114] £i\ ^B»^7 0 4&=.y?l'y 

^x&mt£&ffi<nftm&fto 0 fit, *£&«ftR7 

0 4&^X? t lT@SS^CNliilg7 0 3£^ 
y/tS 6 ff^h^^7 0 1, 7 

[0115] C 5'Lt, NTFTOy-^®i7 0 5, 

7 0 6, PTFT^>y-^li7 0 7 , ,7 0 8MNT 
FT^PT FT<D&m K 7 0 9, 7 1 0 

T-fc£^ v^">a >J^£Rtf fc«J*£ Ltfcft^. 
6i±©«^LrB7 (C) (OTfM^CMO StnJSS^ 

[0116] ^^^/u^ h sx^— **\m bfc^-r 

7<D&* * # M TFT te*^Jfc#J MK* S tL £ - £ Weft 
[0 117] Sfc, **16«o«iBKZ>5S!^^^aiTFT 
[0 118]' [HW)7} *gW]X-fJ, JUKffll. 6 

[0119] *-r, ^Mn^isMorii (d) 

tnytm&'&Zo ttt, SttSl 15,11 60£|:n 
I*««8 0 1«:»dtU ^^_b(c^m«^7 0 4 £rff0 

(7>T*r ^r*<7)K^i^Bfe-r.5o (0 8 (A) ) 
[0120] #cU:, &mWJ&& 0 2 ^xj/f y^Lt^ 

8 0 Uxo/fy^f^o Ccoe#, NifM8 0U 
T^fett® 111, 1 1 2 £ ^31tRtfc^^tL^^fc^, 

isitiiii, 1 1 2<oftmz£x-^y^>>yi>m'n't 

<5 o 

[0121] ££oT, ^<OSB»tftf ttBttJI^JBI*}^* 

[0122] Iplt, NTFT^)V^ii8 0 3, 
8 0 4, PTFT(7)y-^^i8 0 5, 8 0 6MNT 
FTi:PTFT(7)*IFl/^yti8 0 7, 8 0 8^ 

8 0 9 £^J#LT0 7 (C) C/TtiilWCMOSS^ 

[0123] tt*5, «x.«7^f-r^ h y **SU*A 
y ^^®Kt*rff»-r»»*, lfb^8 0 9^b 
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[0 12 4] *3S*«0*aftfc^S»** (§18 

^80 l^ltlt 5. Z(Dm, f£&m 116.1PT 
FTlSj) {^Dir^6#ny^Nlfll8 0 1^CO 

[0 12 5] *©«/jrHjH#iS£S»'8\ ^■riM'K- 
^X^co^lcftj^ONM^m^S o i fc^£*i,6 U 

W 6 # n > s Kg & #> £1 l ± r-0rM <t> l 

[0126] fe*s, *«WM«:*jei6«l«c^Lfc«&* 

[0127] *ssftw©«jft»a!^^xfaTFT 
[oi'28] immms} M«i-7nift^K 

i — if - r ~ - /u-c im arc * s * & is mm \z i* ft 
ftl\ 

[0129] 9 ] mmm 1-7 u^s^rc 

i^r-iF— 5M*tr^5. &m&mx 

te, if— T--/K£>ft*>S CRTA (7tfy Kf- 

[0 13 0] RTAM^T9l^, 500-1150^ (» 
£L<I3: 800—1000T:) ^^T^^COM^^^t^, # 

[0131] #Ji&, 500~600 icaft«>7r — = 

*S5 * 5 r t A«a** ^r*^ 6 o 

[0 13 2] [5£Jfe#|l 0] ^l{fi|l-7WNTFT 
(CI 5 JJW»feaBtfftfc5G***i«]U PTFTCl 3 Si 

I013 3]flttf, NTFT^|C15fe7n^^0 
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ft<^ (TV V—^b-r*) i*t>tS55. *fc, fflk: 

NTFTIi7>K-y^Lt^, PTFTW:i'3 
, TFT^PTFT^) *f*> L# ^ItEW 

[0134] NTFT^PT FTW^T'ft 

;* teller 7 h £iir 5 ntft^ptft 

10 CNTFTiPT FT(7)piM^7^1[:v'7 h 

NTFTiPTFT©WI:i3l3&^ 

[0 13 5] NTFT$:7 , 7^i[Cv'7 h 

PTFTt7^t^«l:^7 h**5i^»3ft**5»-frk: 

13, NTFTiC13t^^ PTFT(:i5|%M 

[0136] &J», NTFT^7 P 7^ll:v'7 h § 
7t#tfNTFTfc:i 3i^»iUPTFT^7> 
K-^tLTt>i^t, PTFT^r>ft^«|:^7 
^ h*-&fcii«PTFTl:i 5»7C*»LrNTFT 

[0137] &*3, ;£9&tt0Jttjfelfc#j i~7 <7>^-cfr 

[0138] [Xftftl i i ] -***«x?tt*J6« 1-1 

ft»«fc:ra:iRi§i*:^£S«* EL (xi/^ hp;K^s/t 
V*) EC (aH^ho^n^;*) 

[0139] ft*5, *Slfflfl^^rtg3fe*gfi: 

[0140] 09 (a) \c7F-f<D\*m&&&m9L ma* 
=ti>=L—/u) r^6 0 9 o i \ilt?v-j~7-? v y ? *m 

fci*^M;^^iaK9 0 2, v — * ffiyggci 9 0 

3, hiU^ii[i]^9 0 4T-^i^^tt5 0 

#0 [0 14 1] y^«*»lHlB9 0 3tttt^7 h l/i? 

[0142] W(7)te«^57^f^'7 f> y ^ 

*S}£9 ou, ^f^s^9 0 6 toffiiznwighm m 

^r^7 p Thy ^^S^g9 0 1 ^Mf^]£^9 0 6 <b(i- 
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[0143] :^W(iy^/^ hmmwi®& 9 o 

£fctiL{-&oT:*3«9 , FPC (7 > hi^ 

-*-/h) 9 0 7 $r^^-r^yt^(7>^^^S e 

[01441 St, F P C 9 0 7 0 tttt 6«*S:* 
»:g^ltICf^9 0 8, 9 0 9 9 fttf 5 r 

[0 14 5] z<d i c^y^tt8*«KMR*:*tptrf !P 3i-fS 

JlfcMOSFETtf#!IIS*r»«U fMlCf^ 
[0146] 4i3, - *SftW-Ctt I Cf jx^ 9 0 7 , 9 

[0 14 7] St, 19 (b) ic^i-omy — xWmWi 
IUSS9 0 3 «XsI»«ritS:lB'*-fbbtt>«>t?*>5 0 9 0 9 

(CMOS0SS) 9 1 OT'7 y y^7n y7m&&ik$L 

[0 14 8] St, /<5/7ri]^9 1 l^T'tyy 
y V^IU^9 1 2^a»OTti3^^ 9 1 3{c£ 

[0149] tUiSlift*^ K-^^RCfco^ 

rt>*a^»j?;-5riB"C*>5. £bM, ^^^/u««c3si> 

* ^ME U T ^ £ ^ t « *> fc -f iK ^ * tr y T 

^Sir^So - 

[0 15 0] ^ot, <ft^»ff«JEi:i«^»^ajt^*' 
f^t5v^7 h l»i?X*m&9 0-9t*St5l-li*« 

[0 15 1] St, L#^llE^«»iaotCMO 

7>4 1 1 CO^liC N T F T £ PTFTi: CO$H£^ 9 

So 

[0 15 2] ^Jfe^JC^UtJK*^^^— ^ 

(Di/*?- J*Mf& t (D—&l&m 10, 11 tet^D y 

[0153] s-r\ @io ic43t^r^*t?H*ixfc«« 
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(gfl4, SaC^jaW-g-l 5T-&£o RGBMll- 
1 3liA/D3y/^^l 6, VRAM 17 (B#fffl«l# 

i 9&mm-* rm^xmxztiZo 

[0154] ^(Om. 9 o ^^ac^lx — 2 OTM^TK 
2PP]J8ifi#l 4, ^ai^Mff-^l 5Sr5lCXGA, SX 

f££;ft„ A/D^/^^16, VRAM17, y % IE 

+^ttj£$c[H]s&i 8fci^bn5o ^By^^s*^ 
[0155] c 5 ir, i&«fe*&3ffi*ii**.tT-*-» ?m 

#£LTRf§^§-22, Gflf 2 3, Bflf 2 4^ffi*^ 

fgs&tHjss 2 5 , y>r M2tb(Hi^2 6 , h y 

K2 7j&*»flSS*U Mi^^Rff-^2 2, Gff#2 3,B 

[0156] #cM, Ull Srfflt^T'7 !f v J ^/i^fS-§'*:3it). 
a?i^^^l?r^t 0 7* is* /l -m£*ltRG Bit -§-3 0 
-32|j:SfDSP {fiy^/Uiy^i-z^tiiz: yV) 3 

^ s/ S/"a^ ^ey 3 4Ki|B«*nT*5DHlWK*HiU*rfT 

[0 15 7] ^LT, lfft»tttVR 
AM3 5 , y 1tIE(H3S& 3 6 ^*&3l $ ixT RfS* 3 7 , G 

ft 3 8 , Bff-^-3 9 t^ory-^»@^4 o\z.m 

fs£*l£o V~ ^W»I3II&4 Ottil OK^LtV— 
[0 15 8] EAJh<z>*U:, **KW«>JK**^3.— /M* 

-5. sp^, mm^ h v ? x®mRx?mm\B]3&&X'tetj:z> 
[0159] ^(DWftwa^^sc^^^tcifist^iB 

^^^bt^ B H B ^^^-^^r^fffi^Si^^^ hT-^Kt 

[0160] [^Ifi] 1 2 ] IglfiWI 1 1 Lfca«* 

* -/u icfta ^5 m»^*^B tr«« b t HA ^ 
5d? [oi6il ttoMt^iSi: ttli, t^^-i7y 



(12) 
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(y-hl^W , mm 

[0 1 6 2 J Hi 2 (A) , 2 0 

0 1 , ^-pmtl^ 2 0 0 2, ^J&AJjffi 2 0 0 3, 
gf 2 0 0 4, W^Y^f 2 0 0 5, 7y7f 200 

A^£I5 2 0 0 3, t/Tgi 2.0 0 4 £ t 

[01631 812 (B) tttr<5r;*-#*7T?*>?K 
2 10 1, 2 10 2, ^^A^3^5 2103, gfe 

^-f!yf 2104, /^fP-2105, 2 1 

0 6T«fi8*nS..*«J8fll«*8l2 10 2, »^ 
AM2 10 3, S*»2i0 6l:iffltS^i:^* 

So 

[0164] 012 (c) te^e^-f /^vt^ — 9 

2 2 0 2, 2 2 0 3, ftfM ^7f2 2 0 4, t 20 

/^gf2 2 0 5t*^'^ *JB«n»:fttt«2 2 0 
3, *a*««2 2 0 5Wcjaffl-C#3. ' 
[0 16 51 812 (D) Xt^y Y <> is V *f <i \s 
4 9 , 2 3 0 1, m^mW: 2 3 0 2 , '< V K« 

2 3 0 3T*M^tl5 o #»WWt***SS«2 3 0 2KSE 

[0166] ii2 (e) is y 7i^D^x^-r-j) 

D , #W 2 4 0 1, %U 2 4 0 2, ^^ig® 2 4 0 3, 
Kt-i^^^y^ 2 4 0 4, !)7l/^-240 
5, 2406, [/ — >2 4 0 7 ~e«;& £ ti, 6 0 

w»i**ss«2 403 tcis^-rs r^^r*# 5 0 

[0167] 812 (F) (i7oy hi^nv^x^^- 
I? , 2 5 0 1, 3tJR 2 5 0 2, ^^^g 250 

3, 3fe$l2 5 0 4, ^^y-y 2 5 0 5t'M^ 
5o *«W»*xt8»2 5 0 3lilMt6^ 

[0168] j£i,_h(D^{-, #iK*w^»/fl«5ffli*«fcT 
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[0169] 

-f h IT F T O ^fi«flE«:a*«^9J»t 5 ^ i i« 

0 1 ] ttJK h 7 >^**<DfE8U:@«:^-**l2o 

0 2 ] »m ^o#Kl^^^fi e 

0 3] ■ Sgh7y^^^Kig^ta 

0 4 ] «Jg| h v > * tZ)ff8llS«r/Tti 6 

0 5 ] «Jgi h 7 * Of?8!l§^/Tti 0 

0 e ] % jr h7^^ oMis^/Tta 

0 7] »gh7y^^(D«xg^m 

08] M h 9 ^ offJtlS«:*tB. 

B'9 ] ****«««>«**r*^-H. 

010] ««3t#»«o^^A«j««:^-t-H. 

0 11] ^^gtO^TA«$:^ti 6 

0 12] «^«M»(D«fi)t*:*i-H. 

0 13] T F TWttSrRW-r Sfc«)OH. 

10 1 Jfy^mtk 

102 Tti&m 

1 0 3,1 0 4 y-f hit 
1 0 5, 1 0 6 Btt&Tfcff 

10 7 . yV h&flkJR 

108 '#EA«&3RJK 

109 mft&mmnt 

110 /<i/7ril 

111, 113 ^ 

112 » 

114 

lis, 116 m&m 



[08] 
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